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(57) Abstract 

The invention relates to reacuve-gToup-containing monoazo dyestuffs of formula (I), their salts or mixrures thereof, wherein Ri 
signifies hydrogen, methyl, methoxy or ethoxy. R 7 signifies hydrogen, methyl. NHCONH2 or NHCOCH3 , RG signifies (a), (b) or (c). X 
signifies hydrogen or chlonne, Z signine a group -CH - CH 2 . -CH 2 CH:W or mixrures thereof wherein W is a leaving group removable 
by alkali and -SQ>-Z may be bonded in a meia- or para -position with respect to the azo group. These compounds are useful as reactive 
dyesruffs in printing or dyeing hydroKy-group-containing or mrrogen-conuining organic substrates. 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AT 


Austria 


CB 


Uaaed Kingdom 


MR 


Mauritania 


AU 


Australia 


GE 


Georgia 


MW 


Malawi 


BB 


Barbados 


GN 


Guinea 


NE 


Niger 


BE 


Belgium 


GR 


Greece 


NL 


Netherlands 


BF 


Burt in* Fuo 


HU 


Hungary 


NO 


Norway 


BG 


Bulgaria 


IE 


Ireland 


NZ 


New Zealand 


BJ 


Benin 


IT 


Italy 


PL 


Poland 


BR 


Brazil 


ST 


Japan 


PT 


Portugal 


BY 


Belarus 


KE 


Kenya 


RO 


Romania 


CA 


Canada 


KG 


Kyrgywaa 


RU 


Russian Federation 


CF 


Central African Republic 


KP 


Democrat* People's Republic 


SD 


Sudan 


CC 


Congo 




of Korea 


SE 


Sweden 


CH 


Switzerland 


Kit 


RepubU of Korea 


SI 


Slovenia 


a 


Cote d'lvour 


KZ 


Kiiatfuiaa 


SK 


Slovakia 


CM 


Cameroon 


U 


Liecntenaatm 


SN 


Senegal 


CN 


China 


LX 


Sn Lanta 


TD 


Chad 


CS 


Czechoslovakia 


LU 


Luiembourg 


TG 


Togo 


cz 


Ciech Republic 


LV 


Lawu 


TJ 


Tajikistan 


DE 


Germany 


MC 


Monaco 


TT 


Trmidad and Tobago 


DK 


Denmark 


MO 


Republic of MoWovi 


UA 


Ukraine 


ES 


Spam 


MG 


Madagascar 


US 


United State* of America 


FI 


Finland 


ML 


Mali 


UZ 


Uzbekistan 


FR 


France 


MN 


Mongolia 


VN 


Viet Nam 


CA 


Gabon 











BNSOOCID: <WO 9602S«3A1> 



WO 96/02593 PCT7EP95/02779 

- 1 - 



REACTIVE M0N0AZ0 DYESTUFFS 



The objects of the invention are monoazo dyestuffs which contain reactive groups, 
processes for their production and their use as reactive dyes in dyeing and printing 
processes. 

The invention relates to dyestuffs of formula I 




R 2 



their salts or mixtures thereof, 
wherein 

R, signifies hydrogen, methyl, methoxy or ethoxy 

R 2 signifies hydrogen, methyl. NHCONH, or NHCOCH,. 

RG signifies 




X signifies hydrogen or chlonne. 2 signifies a group -CH=CH 2 . -CH 2 CH 2 W or 

mixtures thereof wherein W is a leaving group removable by alkali 

and -SGyZ may be bonded in a meta- or para- position with respect to the azo group. 
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R, preferably signifies hydrogen. R 2 preferably signifies NHCONH 2 or NHCOCH 3 . 
W. preferably is a leaving group such that upon removal of W-H by alkali a group 
-CH=CH 2 remains and is more preferably a sulphuric acid ester, a thiosulphuric 
acid ester, a phosophoric acid ester, an acetic acid ester or a halogen, e.g.. 
bromine, chlorine or iodine, most prerferably the sulphuric acid ester group 
-OSO 2 0H and -S0 2 -Z is preferably bonded at a meta position, more preferably the 
5-position to the azo group. 

The most preferred dyestuffs according to the invention are according to the 
formula 



/-SO, 



HOS0 2 — O- 




NH-RG 



and their salts, wherein RG represents 
CI 

i 

R, is hydrogen. R 2 is NHCONH 2 or NHCOCH 3 and the reactive sulphonic acid 
radical. -S0 2 -(CH 2 ) 2 -0-SGyOH. is in the 5- position or RG represents 




BNSOOCIO <WO 960?593Al> 



WO 96/02593 



PCT/EP95/02779 



3 - 



R, is hydrogen, R 2 is NHCONH, or NHCOCH 3 . X is defined as above and the 
reactive sulphonic acid radical. -S0 2 -(CH 2 ) 2 -O-SO 2 -OH, is in the 5- posit.on or RG 



represents 



F 



R, is hydrogen. R 2 is NHCONH 2 and the reactive sulphonic acid radical, 
-S0 2 -fCH 2 ) 2 -0-S0 2 -OH, is in the 5- position. 



The invention provides in another of its aspects a process for the production of 
dyestuffs of formula I, their salts or mixtures thereof, which comprises the step of 
reacting a compound of formula II 



Z — SO 




N=N 



r 



w / 



NH. 



with a compound selected from 



a 



NC 



F 

i 



r N 



a n o 



F A N 



N 

l' 



N 



N 

M 



N 



N 



or 



The process is preferably carried out at a temperature of from 10 to 80°C. 
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preferably 20 to 60"C and at a pH of from 4 to 7. Advantageously, the process is 
carried out in an aqueous medium. 

In an alternative process according to the invention dyestuffs of formula I , their 
salts or mixtures thereof, wherein RG represents 



F 



are 



prepared by reacting a compound of formula II 



Z — SO 




II 



with Cyanuric fluoride and thereafter reacting the reaction product with morpholine. 

The process is advantageously carried out in an aqueous medium. The reaction of 
a compound II with cyanuric fluoride is carried out at a temperature of betwe n 0 
and 5°C with a slight excess of cyanuric fluoride. The resultant product is reacted 
with a slight excess of morpholine at a temperature of between 0 to 20°C. 

The compounds of formula II are conveniently obtained, when a compound of. 
formula IV 

z-s — h I iv 
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is diazotised and coupled with a coupling component of formula V 



The d.azotisation reaction is carried out accord.ng to a conventional synthesis and 
is preferably carried out at a temperature of between 0 to 1CC. more preferably 0 
,o 5°C and at a pH of from 0 to 2. The coupling reaction is likewise conventional 
and may be preferably earned out at a temperature of 5 to 25°C and at a pH of 
from 0.5 to 4. 

The starting materials of formulae IV and V are conventional and readily available 
or eas.ly prepared from commonly available reagents using conventional syntheses. 

in a preferred process accord.ng to the invention the group Z is represented by the 
formula -CH 2 CH 2 -0- S0 2 -OH. 

Dyestuffs of formula I may be isolated from the reaction mixture according to 
known methods, for example, the dyestuffs may be separated from the reaction 
m,xture by means of conventional salting out with alkali metal salts, filtered off and 
dned. optionally in vacuo, at a slightly elevated temperature. Depending upon the 
reaction and isolation conditions, a dyestuff of formula I is obtained as a free acid 
or in ,ts salt form or as a mixed salt form. The dyestuff of formula (I) may be 
converted from the free-acid to the salt form and vce versa using techniques 
known in the art. 

in the case that the dyestuffs ar in the.r salt form, the cation associated with any 
sulphonate group may be any non-chromophoric cation which is conventional in the 
chemistry of reactive dyestuffs. provided that the corresponding salt is wat r 
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soluble. 



Examples of suitable cations are alkali metal ions or unsubstituted or substituted 
ammonium ions, for example lithium, sodium, potassium, ammonium, mono, d„ 
th- and tetramethylammonium. triethylammonium and mono, di- and tri- 
ethanolammonium. 

Preferred cations are the alkali metal ions and the ammonium ion. of which sodium 
and potassium are particularly preferred. 

The dyestuffs of formula (I), their salts or mixtures thereof are useful as fibr - 
reactive dyestuffs and are suitable for dyeing and printing hydroxy group-conta.ning 
or nitrogen-containing organic substrates. 

Accordingly, the invention provides in another of its aspects the use of dyestuffs of 
the formula (I), their salts or mixtures thereof in dyeing or printing hydroxy group- 
containing or nitrogen-containing organic substrates. 

Various types of material may be employed as substrates, for example, silk, 
leather wool, polyamide fibres and polyurethanes. and in particular cellulose- 
containing fibre materials of all kinds. Such fibre materials are. for example, natural 
cellulosic fibres, such as cotton, linen and hemp, as well as wood pulp and 
regenerated cellulose. The dyestuffs of formula (I) are also suitable for dye.ng or 
" printing hydroxy.-group-containing fibres, which are contained in mixed fabrics, for 
example, mixtures of cotton with polyester fibres or polyamide fibres. 

In another aspect of the invention there is provided a substrate as hereinabov 
defined dyed or printed with dyestuffs accoring to the formula (I), their salts or with 
mixtures thereof. 

The invention further provides a process of dyeing or printing substrates as 
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hereinaoove described with dyestuffs of the formula (I), their salts or mixtures 
thereof. 

The dyestufls according to the invention may be applied to the fibre materia! and 
fixed onto the fibres in various ways, especially in the form of aqueous dyestuff 
solutions and printing pastes. They are especially suitable for the exhaust process, 
but also for dyeing by the padd.ng process, wherein the goods are impregnated 
with aqueous, optionally salt-containing, dyestuff solutions, and the dyestuffs are 
fixed after an alkali treatment or in the presence of an alkali, optionally with heat 
action. Furthermore, they are suitable for the so-called cold dwell process, wherein 
the dyestuff is applied to a padder. together with an alkali. After fixing, the dyeings 
or prints are rinsed thoroughly with cold and hot water, optionally adding an agent 
wh.ch has dispersant action and promotes diffusion of the unfixed parts. 

The dyestuffs of formula (I) an the.r salts are notable for their high reactivity and 
very good fixation value (typically over 85%). They may therefore be employed in 
the exnaust dye.ng process at low dyeing temperatures, e.g.. 30 to BO'C. more 
preferably 40 to 60 °C and at a goods to l.quour ratio of 1:6 to 1:20, more 
preferably 1:10 and in the pad-steam and liquor process require only short steam 
times. The fix.ng rates are high, and the unfixed parts can be readily washed out. 
wh.ch prov.des that the difference between the exhaust rate and the fixing rate is 
remarkably small, that is. the soap loss is very slight. The dyestuffs of formula (I) 
are -also suitable for printing, in particular on to cotton substrates, but also for 
printing nitrogen-containing fibres for example wool, silk or wool-containing mixed 
fabrics. 

Dyestufls according to the formula (I) and the-r salts display good compatibility with 
known fibre-reactive dyestuffs. Accordingly, dyestuffs of formula (I), their salts and 
mixtures thereof may b used alone in a dye.ng or printing process or as a 
component of a dyeing or printing composit.on comprising other fibr -reactive 
dyestufls of the same class, that is. reactive dyestuffs which poss ss comparable 
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dyeing properties, for example, fastness properties and the ability to exhaust from a 
dyebath onto a suitable substrate. In particular, the dyestuffs of the invention may 
be employed in a trichromatic dyebath in conjunction with certain other dyestuffs 
having suitable chromophores and the same or other suitable reactive group or 
groups, the proportion of a particular dyestuff in such a composition being dictated 
by the particular shade which is to be produced. 

The dyeings and prints produced with the dyestuffs according to the invention are 
notable for their clear shades. In particular, on cellulosic fibre materials, the dy ings 
and prints have a very deep colour and high stability of dyestuff binding to the 
fibres, both in an acidic and an alkaline range, and furthermore good light fastness 
and very good wet fastness properties, such as to washing, water, sea water, over- 
dyeing and perspiration, as well as good fastness to pleating, ironing and rubbing. 

The following examples serve to illustrate the invention. In the examples, the parts 
are expressed by weight if not otherwise stated, and the temperatures are given in 
degrees celsius. 
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Example 1 

^ PrTl „ r ^n gt 1 . ar n in ^ f n ^n < >.c;.ft..„inhatopthvlsmphonp-?-Mimhgnic acid 

98.5 pans of i-am,nobenzene-3-p-sulphatoethylsulphone were added in 
portions at 60'C, over the course of 30 minutes, to 125 parts of sulphuric 
acid (100%. chemically pure) in a 500 ml sulphonat.on flask equipped with a 
KPG stirrer, thermometer, dropping funnel, and a reflux condenser fitted with 
drying tube. Thereafter, over the course of 5 minutes. 85 parts of oleum with 
a S0 3 content of 65-66%. were added dropwise to the brown-black, very 
v.scole solution, whereupon the temperature increased to ca. 90°C. The 
m.xture was then heated to 160'C and st.rred at this temperature for 
4 hours. Thereafter, the reaction m.xture was allowed to cool to 60'C. and 
the reaction mixture poured onto 630 parts of ice. The pH of the reaction 
mixture was adjusted to 4.5-5 by add.ng in portions a total of ca. 250 parts 
of soda. The prec.pitated solids were filtered off. and the filtrate mixed with a 
mixture of 740 parts of methanol and 9620 parts of acetone. The precipitated 
beige product was filtered off and dned .n a vacuum-dry.ng chamber at 
40-C. 105.5 parts of 1 -am.nobenzene-5-(i-sulphatoethylsulphone-2-sulphonic 
acid were obtained, with a nitrite titre of ca. 60%. 



HOSOf 




1b) r. mir ? |.no wit h m- ammoon * nv| - u ' ea 

36.2 parts of i.am.nobenzene-5-Mulphatoethylsulphone-2-sulphonic acid 
(60%) from 1a) were d.ssolv d in 175 parts of water in a 1 I beaker at room 
temperature. 15 parts of cone ntrated hydrochloric acid were added and 
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cooling was effect d to 0-5'C by means of external cooling with ice/water 
and by adding 200 parts of ice, before adding a total of 15 parts of a 4 N 
sodium nitrite solution dropwise at this temperature over the course of 30 
minutes. Afterwards, stirring was effected for ca. 1 hour at 0-5«>C, and any 
excess nitrite was broken down by adding ca. 1.5 parts of 1 N 
amidosulphonic acid. 

The brown diazonium salt solution obtained was then pumped over the 
course of 20-30 minutes into a suspension of 9.1 parts of m-aminophenyl- 
urea in 90 parts of water, the pH value of which had been adjusted to 5. and 
which had been cooled to 5'C by means of external cooling. The pH value 
of 5 was kept constant during this period by simultaneously adding 20% 
soda solution. Heating was effected to room temperature and stirring was 
effected over night. The dark orange dyestufl solution obtained was mixed 
with stirring, at room temperature, with 200 parts of sodium chloride, and 
adjusted to pH 3 by adding 10 parts of 10% hydrochloric acid. 87.7 parts of 
dyestuff of the following formula were precipitated, then filtered off and 
further processed whilst moist. 



HOSO — O 




10 Cfl ndfinaalioii w ith temo£A fi-trifiiioro-nvrimidine 

60 parts of th moist dyestuff from 1b) wer dissolved in 700 parts of wat r 
at room temperature and at pH of 6.5. On drop of a wetting agent 
(Sandozin NIL) was added, and then, over the course of one hour, a total of 
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11.8 parts of 5-chloro-2,4,6-trifluoro-pyrimidine were added in portions at 
room temperature and a pH value of 6.5 was maintained by simultaneously 
adding 20% soda solution. Stirring was effected for 2 hours at room 
temperature and at pH 6.5, 4 parts of a filtering assistant were added, to the 
reaction mixture before filtering. The filtrate was mixed with 160 parts of 
sodium chloride and the precipitated product was filtered off and dried in a 
vacuum at 50'C. to yield 26.9 parts of dyestuff of the following formula: 



HOSO— O 




>^.. (H 2 0) was measured at 378 nm. The dyestuff dyed cotton to a golden 
yellow shade with outstandingly high fixing values. The dyeings had good 
fastness and especially good washability. 
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Examples 2-16 

Examples 2 to 16 were produced according to a method analogous described in 
Example 1, using corresponding starting materials to yield dyestuffs of the formula 
of which is given below. 

F 

H0eO 2 — O — ' £ \_J N F 

*2 



Table 1 



No. 


position 

HO,SO-C ? H 4 -S0 2 


R, 




X 


Xmax (H 2 0) j 
[nm] I 


2 


4 


H 


-NHCONHj 


CI 


418 


3 


4 


H 


-NHCOCH, 


CI 


388 


4 


5 


H 


-NHCOCH, 


CI 


382 


5 


4 


H 


-NHCONH 2 


H 


436 


6 


4 


H 


-NHCOCH, 


H 


402 



7 


5 


H 


-NHCONHj 


H 


412 


6 


5 


H 


-NHCOCH, 


H 


392 


9 


5 


H 


•CH, 


H 


382 


10 


5 


H 


-CH, 


CI 


372 


11 


4 


-OCH 3 


-CH, 


H 


403 


12 


4 


-OCH, 


-CH, 


CI 


389 


13 


4 


H 


-CH, 


H 


391 


14 


4 


H 


-CH, 


CI 


377 


15 


5 


-OCH, 


-CH, 


H 


394 


e: 


5 


-OCH, 


-CH, 


CI 


383 
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The dyestuffs of Examples 2 to 16 dyed cotton in yellow to orange shades with 
remarkably high fixing values. The dyeings had good fastness (e.g. washability, 
washing fastness, light fastness). 

In accordance with the above-described methods, the dyestuffs of Examples 1 to 
16 were obtained as sodium salts. Depending on the chosen reaction and isolat.on 
conditions, or even by taking subsequent measures, they may be produced in 
known manner in the form of the free acid or in another salt form or also mixed salt 
form, in which case they contain for example one of the cations listed in the 
description. 

Example 17 

17a) P rr H,,rtinn of 1 . Pr nnhPn7 fi ne-fi-B-si itnhatoethvhi iinhPry>-?-swtDhonic acid 

l-aminobenzene-5-|3-sulphatoethylsulphone-2-sulphonic acid was prepared 
according to the process described in Example 1a. 

17b) Co upling w ith m-aminonhenvl-urea 

The coupling react.on was carried out according to the process described in 
Example 1b. 

17c) p n nrt»^ ation wi th 4 6-trichlpro-pvrimidine 

43.8 parts of the mo.st dyestuff from 17b) were dissolved in 400 parts of 
water at room temperature and at a pH of 6.5. One drop of a wetting agent 
(Sandozin NIL) was added, and over the cours of 30 minutes, a solution of 
7.5 parts of 5-cyano-2.4.6-thchloro-pyrimidin in 75 parts of acetone was 
added dropwise at room temp rature and a pH value of 6.5 was maintained 
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by simultaneously adding 20% soda solution. Stirring was effected for 2 
hours at 40-C and at a pH of 6.5, 4 parts of a filtering assistant were added, 
and the reaction mixture filtered. The filtrate was mixed with 80 parts of 
sodium chloride and stirred over night before the precipitated product is 
filtered off and dried in a vacuum at 50»C to yield ca. 12 parts of dyestuff of 
the following formula: 

a 



HOSO— \j HN 



> (H O) was measured at 380 nm. The dyestuff dyed cotton to a golden 
yellow shade with outstandingly high fixing values. The dyeings had good 
fastness, especially good washing fastness. 
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Examples 18-22 

Examples 18 to 22 were produced according to a method analogous to that 
descriDed in Example 17 using corresponding starling materials. They are listed in 
the following Table 2, the relevant formula of which is given below. 



KDSQj-0 




Table 2 



1 N0 




R, 


Xmax (H 2 0) 
[nm] 


18 


-H 


-NHCOCH, 


378 


19 


•OCH 3 


-NHCOCH, 


390 


20 


-H 


-CH 3 


370 


21 


-OCH 3 


-CH, 


382 


I 22 


-OC,H, 


-CH, 


392 | 



The-oyestuffs of Examples 18 to 22 dyed cotton to yellow to orange shades with 
remarkably high fixing values. The dyeings had good fastness (e.g. washability, 
washing fastness, light fastness). 

in accordance with the above-described methods, the dyestuffs of Examples 17 to 
22 were obta.ned as sodium salts. Depend.ng on the chosen reaction and isolation 
condrtions. or even by taking subsequent measures, they were produced in known 
manner in the form of the free acid or in anoth r salt form or also mixed salt form, 
in wh.ch case th y conta.ned for example, on of the cations listed in the 
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description. 
Example 23 



23.a) El 

The title compound was prepared in accordance with the method ot Exampl 
1a. 



23b) C fluflliDfl w ' th rp- aminonnftnvl urea 

The title compound was prepared in accordance with the method described 
in Example 1b. 

2j&) r ^Hon^tinn r a tion rvannfiimrirlp Find mgrpholine 

77 parts of the moist dyestuff obtained according to Example 23b (titr = 
22.8% determined via a titanium lll-titration) were dissolved in 325 parts of 
water at a pH of 6.3. one drop of a wetting agent (Sandozin NIL) was added 
and the resultant solution was cooled to O'C in an ice-acetone bath. To this 
solution were added 6.7 parts of 2.4.6-trifluoro-1,3.5-tria2ine (cyanuric 
fluoride) at O'C with stirnng. The pH of this solution was maintained at 5.8 by 
dropwise addition of 17.5 parts of a 20% soda solution. After 30 minutes at 
O'C a mixture at pH 5 consisting of 3.6 parts of morpholine. 5 parts of wat r 
and approximately 10 parts of 30% hydrochloric acid was added to th 
solution. The solution was stirred for a further 45 minutes at 0°C and a pH 
5.4 and a further 30 minutes at room temperature whilst maintaining the pH 
at 5.8 with the total dropwise addition of approximately 13.5 parts of a 20% 
soda solution. The pH of the solution was adjusted to 5.0 by adding 0.5 part 
of 30% hydrochloric acid. 100 parts of potassium chloride w re added and 
the precipitated dyestuff was filtered and dried in a vacuum at 50«C. 38.8 
parts of the dyestuff were obtain d having the formula 
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Hoeo— o 




^_ (Hj O) was measured at 398nm. The dyestuff dyed cotton to a golden yellow 
shade with high fixing values. The dyeings had good fastness, especially good 
fastness in the presence of detergents containing oxidising agents. 
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Examples 24-32 




Dyestuffs according to the above formula were formed according to a method 
described in Example 23 using appropriate starting materials. 



Table 3 



Example 


Position 

HOS0 3 -(CH 2 ) 2 S0 2 - 


R, 


R 2 


^MAX ( nm ) 

(H z O) 


24 


5 


-H 


-NHCOCH3 


378 


25 


5 


-H 


-CH 3 


368 


26 


5 


-OCH, 


-CH, 


390 


27 


5 


-OCH 3 


-NHCOCH3 


405 


28 


4 


-H 


-NHCONHj 


404 


29 


4 


-H 


-NHCOCH3 


384 


30 


4 


-H 


-CH 3 


374 


31 


4 


-OCH3 


-CH 3 


396 


32 


4 


-OCH3 


-NHCOCH3 


412 
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Application Example A 

10 parts of bleached cotton tricot were placed in a dye bath at 50°C, containing a 
solut.on of 0.13 parts of the dyestuff of Example 1 and 8 parts of calcined sodium 
sulphate in 100 parts of dimineralised water. After 25 minutes at 50°C, a total of 
0.4 part of calcined sodium carbonate was added at intervals of 10 minutes, 
comprising 0.06, 0.12 and 0.22 part and the temperature held at 50°C for a further 
5 minutes. The mixture was heated to 60°C over the course of 15 minutes, and 
dyeing was allowed to continue for one hour at 60«C. The dyed material was 
subsequently rinsed for 2 minutes under hot running demineralised water 
(60°C = 10 S C), then for 2 minutes under hot running tap water (50°C ± 10°C). The 
dye.ng was washed at the boil for 20 minutes in 500 parts of demineralised water 
(without additives). Thereafter the matenal was rinsed once more as follows: 
2 minutes under hot running demineralised water (60°C ± 10°C) 
2 minutes under hot running tap water (50'C ± 10°C) 
2 minutes under cold runn.ng tap water (15'C ± 5'C), then centrifuged and 
dried in an electronically controlled tumble-drier. 
A golden-yellow cotton dye.ng with good fastness was obtained. The dyeing had 
especially good light and wet fastness and was stable towards oxidative influences 
and had very good fixing values. 

Application Example B 

10 parts of cotton tricot (bleached) were placed in a dye bath at 50«C. containing a 
solut.on of 0.13 parts of the dyestuff of Example 1 and 8 parts of calcined sodium 
sulphate in 100 parts of demoralised water. After 25 minutes at 50»C. a total of 
0.5 part of calcined sodium carbonate and 0.3 parts of 32% NaOH solution are 
added at intervals of 10 m.nutes. compr.sing 0.08, 0.16 and 0.26 part of sodium 
carbonate and 0.05. 0.1 and 0.15 part of 32% NaOH solution, whereupon the 
temperature was held at 50'C for a further 5 minutes. The mixture was heated to 
60-C over the course of 15 minutes, and dyeing was allowed to continue for one 
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hour at 60«C. The dyed material was subsequently rinsed for 2 minutes under hot 
running demineralised water at 60-C * 10*C. then for 2 minutes under hot running 
tap water at 50'C * 10«C. The dyeing was washed at the boil tor 20 minutes in 500 
parts of demineralised water (without additives). Afterwards, the material was rinsed 

once more as follows: 

2 minutes under hot running demineralised water (60°C ± 1 0°C) 

2 minutes under hot running tap water (50°C ± 10°C) 

2 minutes under cold running tap water (1 5'C ± 5'C), then centrifuged and 

dried in an electronically controlled tumble-drier. 
After rinsing and drying, a golden-yellow cotton dyeing was obtained which 
possessed the properties given for the dyeing produced according to Example A. 
The dyestuffs of the remaining Examples, or dyestuff mixtures thereof, were also 
used for dyeing in an analogous manner to that described in application Examples 
A and B. The dyeings obtained possessed good fastness properties and very good 
fixing values. 

Application Example C 



A printing paste having the components 

40 parts of the dyestuff of Example 1 
100 parts of urea 
350 parts of water 

500 parts of a 4% sodium alginate thickener 

10 parts of sodium bicarbonate 
1 000 parts in all 



was applied to cotton material by a conventional printing process. 
The pnnted material was steamed for 4-8 minutes at 102-104- and then given a 
cold and a hot rinse. The fixed cotton material was subsequently washed at the boil 
in a process analogous to that describ d in Example A and dried. The golden- 
yellow print obtained had good all-round fastness. 
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The dyestufts of the rema.n.ng Examples or dyestuff m.xtures of Examples 1-32 
may also be used for print.ng cotton analogously to application Example C. In all 
cases, prints with good fastness properties and very good fixing values were 
obtained. 
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patent ClatmS 



1. Dyestuffs according to the formula (I) 



z-so 




NH RG 



their salts or mixtures thereof, 
wherein 

R, signifies hydrogen, methyl, rnethoxy or ethoxy 

R 2 signifies hydrogen, methyl. NHCONH 2 or NHCOCH,, 

RG signifies 



CI 



N 

n^ci 




N 



N 



N 

N^F 



or 



N 



N 



X signifies hydrogen or chlorine. Z signifies a group -CH=CH 2 , -CH 2 CH 2 W 

mixtures thereof wherein W is a leaving group removable by alkali, 

and -S0 2 -Z may be bonded in a meta- or para- position with respect to the azo 

group. 
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2. Dyestuffs according to claim 1 having the formula 



HOSO- 




NH — RG 



their salts or mixtures thereof, 
wherein 

R, signifies hydrogen, methyl, methoxy or ethoxy 

R 2 signifies hydrogen, methyl, NHCONH 2 or NHCOCH 3 , 

RG signifies 




X signifies hydrogen or chlorine, 

and the reactive sutphonic acid radical, .S0 2 -(CH 2 ) 2 -0-S0 2 -OH, may be bonded in 
a meta- or para- position with respect to the azo group. 



Dyestuffs according to claim 1 or claim 2 and their salts, wherein R, signifi. 
hydrogen. 

Dyestuffs according to any of the preceding claims and their salts, wherein 
R 2 signifies NHCONH 2 or NHCOCH 3 . 
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5. Dyestuffs according to any one of the preceding claims and their salts, 
wherein -S0 2 -Z is bonded in a meta-position to the azo group. 

6. Dyestuffs according to any one of the preceding claims and their salts, 
wherein -SGyZ is bonded in the 5-position. 

7. Dyestuffs according to any one of the preceding claims according to the 
formula 



.SO,H , R i 

-NHhRG 

HOSO— O- 7 Rj 



.soA^-vr 1 



and their salts 
wherein RG represents 

a 

R, is hydrogen, R 2 is NHCONH, or NHCOCH, and the reactive sulphonic acid 
radical, -S0 2 -(CH 2 ) 2 -0-S0 2 -OH. is in the 5- position. 



WO 96/02593 



PCT7EP95/02779 



25 



8. Dyestuffs according to any of the claims 1 to 6 according to the formula 



HOS0 2 — O 



S0 2 5 



S0 3 H 




v\ // 



— NH-RG 



and their salts 
wherein RG represents 



" N 



R, is hydrogen, R, is NHCONH, or NHCOCH,. X is defined as above and the 
reactive sulphon.c ac.d radical. -S0 2 -(CH 2 ) 2 -0-SO r OH. is in the 5- position. 

9. Dyestuffs according to any of the claims 1 to 6 having the formula 



HOSO — O-/ 




NH-RG 



and their salts, wherein RG represents 



N 



N 



N 
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is hydrogen, R 2 is NHCONH, and the reactive sulphonic acid radical, 
-SOj^CHjVO-SOj-OH, is in the 5- position. 

Process for the production of a compound of formula I. comprising the step 
of reacting a compound of formula II 



wherein R„ R 2 , 2 and X are as hereinabove defined. 

1 1 Process according to claim 1 0 wherein Z represents the group 
-CH 2 CH 2 -0-S0 2 OH. 

12. Process for the production of a compound of formula I, their salts 
mixtures thereof, wherein RG represents 




with a compound selected from 




F^N^N^ 



F 



N ^ N 




comprising reacting a compound of the formula 
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with Cyanuric fluoride and thereafter reacting the reaction product with 
morpholine. 

13. A process of dyeing or printing hydroxy-group-containing or nitrogen- 
contammg substrates with dyestuffs as here.nabove described, their salts or 
with mixtures thereof. 



14. 



15. 



Use of dyestuffs of formula I as hereinabove defined, their salts or of 
mixtures thereof, for dyeing or printing hydroxy-group-containing or nitrogen- 
containing substrates. 

Use according to claim 14 for dyeing or printing leather or fibre materials, 
which consist of or contain natural or regenerated cotton. 



16. Use according to cla.m 14 or claim 15. for dyeing or printing textile material 
which consists of or contains cotton. 

17. Hydroxy-group-containing or nitrogen-containing substrates dyed or printed 
with dyestuffs as hereinabove described, their salts or mixtures thereof. 



INTERNATIONAL SEARCH REPORT 



Interns J Appiicinon No 

PCT/EP 95/02779 



A. CLASSIFICATION OF SUBJECT MATTER #«eii! rnnno/tl / /PflQRfi7/?? 

IPC 6 C09B62/028 C09B62/245 C09B62/085 C09B62/51 //CQ9Bb//^ 



According to IntemanonaJ Patent Classificaaon (IPC) of to both ruoonaJ c lira ft ca Don and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by class ficio on symbols) 

IPC 6 C09B 



Documentation searched other than minimum documenuoon to the eneni that such document! arc included in the fields searched 



Electronic data base consulted dunng the interna* oral search (name ol da u base and, where practical, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



GB.A.2 239 024 (SANDOZ LTD) 19 June 1991 

see page 17, paragraph 4; claims 
1-7,13-17; examples 98,105-107 

EP.A.O 345 577 (BAYER AG) 13 Oecember 1989 



see claims; examples 94-96 

EP.A.O 567 036 (HOECHST MITSUBISHI KASEI) 

27 October 1993 

see claims; examples 

EP.A.O 432 542 (BAYER AG) 19 June 1991 
see claims 1-4; examples 11,12,29 

-/— 



1-4,10, 

11,13-17 

5-7 



1-6,8, 
10,11, 
13-17 



1-17 



1-17 



m 



Further documents 



arc listed in the contmuton of boa C 



0 



Patent family members are listed in annex. 



• Special categories of attd documents : 

•A' document defining tfie fcncnl sate of the art which u not 

considered to be of particular relevance 
'E # earlier document but published on or after the internaoonaJ 

filing date 

*L" document which may throw doubts on priority daimti) or 
which is a ted to establish the publ.caoon date of another 
a tab on or other special reason (as specified) 

•O" document referring to an oral disclosure, use, exhibtaon or 
other means 

T' document published pnor to the truernaiional ftlmg date but 
later than the priority dale claimed 



T laser document published after the international filing date 
ce%nomy^ie and not in conflict with the appi.caacei but 
cud to understand the principle or theory underlying <he 
snvenbon 

•X* document of particular relevance; the claimed invention 
cannot be comTdered novd or cannot be «orM*^°. 
mvolve an in vena vt step when the document is taken alone 

"Y* document of particular relevance; the claimed inveooon 
cannot be considered to involve an ^Vl^X^S^ 
document is combined with one or more ochersucb docu- 
ments, such combination bang obvious to a person stalled 
a the an. 

"tV document member of the same patent family 



Dau of the actual completion of the iniernaoonal search 

8 November 1995 



Dau of mailing of the international search report 



2 h -11- 1995 



Name and mailing address of the ISA 

European Patent Office. P B. 511 1 PatentJaan 2 
NL- 2210 HV Ripwiik 
Tel (* 31-70) 340-2040. Ta. 31 631 epo r*\ 
Fajc (♦ 31-70) J40O0I6 

Form PCT/1SA/3I0 (tccon* thml) (July It") 



Authorised ofTicer 



Ginoux, C 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 



LnocTL ^ AppiitAOon So 

PCT/EP 95/02779 



C^ConcnuAOon) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ' Ouoon or document, wiift incfcciuoc *r>«r« apprcpr.i*. c: s.z t;cv*r.i p*&xfts 



RcicvuT. ic ;.iim Sc. 



EP.A.O 414 068 (BAYER AG) 27 February 1991 
see examples 3,21,25 



1-4,9-17 



form PCT ISA 21 1 iaiiw<««M •< mm« •»«•*> IHJI 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 



In cera; u Appiicxnon No 

PCT/EP 95/02779 



Ptient document 
cited in re arch report 



PubUcmuon 
date 



Pueni family 
membcr(f) 



Publication 
d&U 



CH-A- 


681984 


30-06-93 


DE-A- 


4039866 


20-06-91 


FR-A- 


2655994 


21-06-91 


IT-B- 


1242178 


16-02-94 


JP-A- 


6220348 


09-08-94 



GB-A-2239024 



19-06-91 



EP-A-0345577 


13-12-89 


0E-A- 
DE-D- 
JP-A- 


3819752 
58906341 
2032165 


21-12-89 
20-01-94 
01-02-90 


EP-A-0567036 


27-10-93 


JP-A- 
US-A- 


6184456 
5380827 


05-07-94 
10-01-95 


EP-A-0432542 


19-06-91 


DE-A- 
DE-D- 
JP-A- 
US-A- 


3940266 
59007135 
3190971 
5278293 


13-06-91 
20-10-94 
20-08-91 
11-01-94 


EP-A-0414068 


27-02-91 


DE-A- 
0E-D- 
JP-A- 
US-A- 


3927790 
59004751 
3091569 
5095102 


28-02-91 
07-04-94 
17-04-91 
10-03-92 



For*} PCT/1SA/210 (pallet (md» M>a«s) (Jury Iff3) 



